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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is the Technical Report on TR on V2X new ban combinations for LTE.
The purpose of the present document is to study the extension of the band combinations for V2X service to grow the LTE V2X ecosystem. Specially, analyze the harmonics/IMDs problems on the own Rx frequency bands for daul transmission. (e.g. transmission of Band 47 on PC5 operation and transmission of licensed band on Uu operation).
Also RAN4 study on increasing of the number of multi-carrier for LTE-based V2X service. It can support concurrent operation of LTE CA band combinations on Uu interface and Band 47 on PC5 interface. Operator propose new band combinations up to 3CCs during the work item. In future study, the number of multiple carrier can be increased up to 5CCs.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
RP-170752: " New WID on V2X new band combinations for LTE ".
[3]
3GPP TR 36.786 V1.0.0: " V2X Services based on LTE sidelink; User Equipment (UE) radio transmission and reception”.
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols
Void.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

D2D
Device to Device
D2DSS
D2D Synchronization Signal

PD2DSCH
Physical D2D Synchronization Channel

PD2DSS
Primary D2D Synchronization Signal

ProSe
Proximity based Services

PS
Public Safety
PSBCH
Physical Sidelink Broadcast CHannel

PSCCH
Physical Sidelink Control CHannel

PSDCH
Physical Sidelink Discovery CHannel

PSS
Primary Synchronization Signal

PSSCH
Physical Sidelink Shared CHannel

PSSS
Primary Sidelink Synchronization Signal
SD2DSS
Secondary D2D Synchronization Signal
SSS
Secondary Synchronization Signal

SSSS
Secondary Sidelink Synchronization Signal 
V2V
Vehicle to Vehicle
V2X
Vehicle to Anything
4
Background
4.1
Justification

3GPP is now completing the Release 14 work on LTE V2X including RAN4 minimum requirements and frequency bands for V2X operation. The current specification considers an initial set of frequency bands for Uu and PC5 interface that we requested as part of Release 14 work. 

However, in order to continue to grow the LTE V2X ecosystem, it will be necessary to extend the frequency bands support by the V2X UE on Uu with concurrent operation of Band 47 on PC5 in Release 15 and later, and in addition to include RF requirements for:
· LTE Carrier Aggregation on Uu concurrently with PC5 operation 
4.2
Objective
The objective of this work item is to specify RAN4 RF requirements for the following:

· Concurrent operation of additional LTE Uu frequency bands and PC5 operation on Band 47

· Highest priority, and target for RAN#76 completion, shall be given to the following combination:

	V2X MCC Band
	V2X Band
	Channel bandwidths
	Interface

	V2X_20_47
	20
	5, 10, 15, 20
	Uu

	
	47
	10, [20]
	PC5


· Other LTE Uu frequency bands are not precluded

· Concurrent operation of LTE Uu Carrier Aggregation and PC5 operation on Band 47. Proposed combinations to be proposed during the work item inline with the CA basket WID approach.

Newly proposed combinations may be included to this work item at every RAN plenary, but shall have been proposed at the RAN4 meeting prior to the corresponding RAN plenary where they are agreed. 

Once a band combination is completed, it shall be included in the 3GPP specifications immediately, and Release independence of that combination shall be applied (same approach as for LTE frequency bands and CA combinations today).
5
Additional UE RF: General part
5.1
UE RF requirements

Editor Note: It will be added in future [FFS]
5.1.1
Candidate solution for self-interference issues
Editor Note: It will be added in future [FFS]
5.1.2
Summary of coexistence study
Editor Note: It will be added in future [FFS]
5.2
RRM requirements
Editor Note: It will be added in future [FFS]
6
Con-current V2X operation with 2CCs : Specific Band Combinations Part

Editor Note: It will be added in future [FFS]
7
Con-current V2X operation with 3CCs : Specific Band Combinations Part
Editor Note: It will be added in future [FFS]
8
Other specification impacts (if applicable)

Editor Note: If it is applicable, then it can be added in future [FFS]
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